GRC: Genome Reference Consortium
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https://genomereference.org/ & https://www.ncbi.nIm.nih.gov/pr

jects/genome/assembly/grc/

National Center for Biotechnology Information « National Library of Medicine « National Institutes of Health « Department of Health and Human Services

GRC: Organization And Function

The Genome Reference Consortium (GRC) is an international collaboration consisting of NCBI, the Well-
come Trust Sanger Institute, the McDonnell Genome Institute at Washington University, the European Bio-
informatics Institute (EBI), and the Zebrafish Model Organism Database (ZFIN). The consortium is tasked
with ensuring that the reference assemblies for human, mouse, zebrafish and chicken continue to grow as
our understanding of these genomes evolve. In order to accomplish this, the GRC uses an assembly model E

that enables the inclusion of variant sequences in the reference assembly [1]. In this model, “alternate loci”
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this diversity and provide more robust substrates for genome analysis.

The original model for representing the genome assemblies was to use a single, preferred tiling path to produce a single consensus
representation of the genome. Subsequent analysis has shown that for most mammalian genomes a single tiling path is insufficient
to represent a genome in regions with complex allelic diversity. The GRC is now working to create assemblies that better represent
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Curation Efforts And

Sequence Access

The GRC site (A) includes or-
ganism-specific pages to allow
easy access to information on
recent releases, assembly statis-
tics, and genome regions under

review through links and tabs.
For example, in the Hu-
man Genome Overview
(B), you can access the
sequences through FTP

Human

GRCh33.p3
using links provided at coarch
the top (C). The “Human |~
Genome Issues page ;

xamples

(D) sums up issues by
chromosome with re-
gions affected indicated

Filter
by arrows (E). The table | wpe
below lists issues and Gap (517)

their resolution status

Human Genome Is

Show issue locations on

Laocation: chra:
Issue ID: HG-128

Chicken assembly curation
GRC

Resolved Issues

Zebrafish (ZG-4560)

Components CR522881.13 and
CUS570898.15 overlap, closing the gap
Zebrafish (ZG-3002)

Phase 2 component FQ311885.10

closes the gap between components
CU179638.9 and CU207353.18

are provided for complex genomic re-
gions. Alternate loci are included in the
assembly as accessioned scaffold se-
quences with an alignment to the corre-
sponding reference chromosome, which
provides their chromosome context. The
alternate loci therefore represent ge-

| nomic variation relative to the reference
chromosomes. As a result, the reference
assembly is not just a linear assortment
of haploid chromosomes, but can pro-
vide a multi-allelic representation of the

genome.
[1] Church DM, et. al. Modernizing reference genome
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Report a Problem

The GRC is working hard to provide the best possible reference assembly for human. We do this by both
generating multiple representations (alternate loci) for regions that are too complex to be represented by
a single path. Additionally, we are releasing regional fixes known as patches. This allows users who are
interested in a specific locus to get an improved representation without afecting users who need
chromosome coordinate stability,

Getting Data

GRCh38.p8 (latest minor release) FTF
GRCh38 (latest major release). FTF
Information on regions under review: FTP
Current Tiling Path Files (TPFs)

Transitioning to GRCh38? Try the NCBI Remapping Service, which uses the
same assembly-assembly alignments used by the GRC.

Next assembly update
The next assembly update (GRCh38.pa) will be a minor (patch) release in fall 2016,

Report a Problem
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Curation Efforts And Sequence Access (cont.)

The GRC also provides genome browser tracks that describe GRC curation efforts and details of assembly construction
and quality. In NCBI genome browsers, these are available via the “Assembly Support” track set in the “Tracks” menu
(A), or the Region Details widget (B). A GRC track hub is also available at UCSC and Ensembl.
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Assembly Updates

Assembly updates are categorized as minor or major releases. Minor releases to GRC assemblies are known as patch
releases and provide the most up-to-date assembly data without disrupting the chromosome coordinates. Like the alter-
nate loci, patches are accessioned
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Reporting Assembly Problems
To report assembly problems to the GRC, please use the “Report Issues” tab of the homepage. Its direct link is:
https://www.ncbi.nIm.nih.gov/projects/genome/assembly/grc/ReportAnissue.shtml
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